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(54) HIGHLY CORROSION RESISTANT STEEL TUBE which has excellent formability has a composition 
HAVING EXCELLENT FORMABILITY AND ITS containing, by mass, 0.001 to 0.3% C, 0.001 to 0.2% N, 

MANUFACTURING METHOD 0 01 to 2% Si. 0.01 to 5% Mn and 5 to 30% Cr, and the 

balance iron with inevitable impurities. Either or both 
(57) Abstract of that the average of the X-ray random intensity ratios 

in the {110}<110> to {111}<110> orientation groups in 
PROBLEM TO BE SOLVED: To provide a highly ^ sheet fece ^ a sheet ^^ess of 1/2 in the steel 
corrosion resistant steel tube which has excellent sheet js ^ Z 0 and that the X-ray random intensity ratio 
formability in hydroforming or the like by limiting the jn {11Q}<110> |n m8 sheet face at a sheet thickness of 
characteristic value of the material, and to provide its 1/2 in ^ ^ sheet fe ^ 3 . 0 are satisfied, 
production method. 

SOLUTION: This highly corrosion resistant steel tube COPYRIGHT: (C)2002,JPO 
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(57) mm] 

rs%-c\ c : o. ooi-o. 3%, 
n:o. ooi-o. 2%, si : o. 01-2%, m 

n:0. 0 1-5%, C r : 5 - 3 0 % 

j: yop uraw^ttw* <b £ •) , §h« 1 / 2 

O^fficD 11101 <110>- lllll <110> 
<7)^e:P<OX«|9>rA®KJt<7>¥^* s 2. 0W.±. m 
1S 1 / 2 WWX-<r>1$m<F> ll 1 01 < 1 1 0>OXH9 
> ^ASiJtibi* 3 . 0 JiJl±<7)fpr^-^-xi±M^-eab-i) 



1 

[IPr*«i] gfi%Tv 
c : o. 001-0. 3%, 

N 10.001-0.2%, 
S i : 0. 0 1- 2%, 
Mn : 0. 0 1-5%. 
C r : 5 - 3 0 % 

«i/2«ff-eo«ffio ii i ol < i i o >- 111 
it <i l o>o*ffi»oxa^>^^»KJt<o^# 
2. ow±, SMRi/2«ff-co*gffi<D iiiol <i 
10>ox«7>^SIKlt#3. 0 Ja±*3ffl*i*— # 

[It** 2] «*%"?. 
P 10.0 0 5-0.1 %. 

s :o. oooi-o. 05% 

n i : o. 0 1-2%. 
Mo : 0. 0 1-3%, 

c u : o. oi-2%, 
w : o. o l - 2%. 
c o : o . o l - 2 % 

So 

[31**4] RS%T% 
T i : 0. 0 0 5- 1 %, 
Z r : 0. 0 0 5 - 1 %, 
Nb : 0. 0 0 5- 1 %, 

v : o . o o 5 - i % 

-r^ai** 1 75s 3 <o«*t* i m^tm<ommizmn 

[»**5] »fi%T% 
A1I0. 001-0. 5%. 
Mg I 0. 0 0 1- 0. 5%, 
C a : 0 . 0 0 1-0. 5 %. 

rem: o, ooi-o. 5% 

[IS** 6] Si%t\ 
B :0. 0005-0. 01 % 

mix** i at^E«o*®tt(w«tLfcj(5»^i* 0 

[fit** 7 ] ^ItI(Offi«ft 5 0 %J0Lt**7 x 7 
* h 7i7>f h3fJ[O8SSi#0. l^m- 



(2) 4$ pa 2002-155345 

2 

2 0 0 ^ m<7>$SBU£> *K fB*£ 1 / 2 SSt^SffiO 

1 1 1 01 <110>- 1 1 1 1 1 <1 10 >o;£f£» 
OX«ft7>^A5fiSJt<O^F^2. 0J^_h. SMS 1/2 
«JPT*0«®0 11 101 <110>OXj|7>n» 

#m t -t^st ** 1 6 owfL** i m^tm^mm 

[fit** 8] RS%T% 
C : 0. 0 0 1 - 0. 3 %. 
70 N : 0. 0 0 1-0. 2%. 
S i : 0. 0 1-2%, 
Mn : 0. 0 1-5%, 
C r : 5 - 3 0 % 

(1) «#*|S|On«#0. 12&±t?*4Ifc, 

(2) «nH*fRlOnfi[^0. 1 2Vk±X~$>2>Zt. <D 

t tz (± * » tz-f £ * ^Sfc t + * ft^tt 

20 [IS** 9] Rfi%T% 

c : o. o o i - o. 3 %. 

N : 0. 0 0 1 - 0. 2 %. 
S i : 0. 0 1- 2%. 
Mn : 0. 0 1-5%. 
C r : 5 - 3 0 % 

JO IHMlO] Sf%t\ 
C : 0. 0 0 l - o. 3 %. 
n : o. ooi-o. 2 % 

Si : 0. 0 1- 2%. 
Mn : 0. 0 1-5%. 
C r I 5 - 3 0 % 

( l ) 8H£ l / 2 «ff I 1 1 1 I < 1 1 0 > 

OXj»9>^A»KJt, fll«l/2«W-C<0«1BO tl 
40 10) <110>- (3321 <110>O*fiSOX 
^^>^A5i*JtO^. ilSi/2fii-coSfflo 

11 1 01 < 1 1 0>OX^^>^A5^KJtO9^O{RT 
*t*»lX«2aBJ0L±*»3- 0W±t*l,it, 

( 2 ) 91% 1 / 2 «*-C*>«ffitf> 1 1 0 0 1 < 1 1 0 > 
- 12 2 31 <1 1 0><0^&&<DX®L7>y^mit 

mwL i / 2 mmx-<omm<D 1 1 o o i <no 
3. o£iT-e**^k, 

( 3 ) mfa 1 / 2 Ift^tt^ 1 1 1 1 1 < 1 1 0 > 
50 - I 1 1 1 I < 1 1 2 >»tf 15 5 41 < 2 2 5 
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/2Kff(7)SI« Hill <1 10>WXS5>^ 

A^jKJt** 3 . o u±-ei>& z t <r>^H^—Uitz(tm 
-%x~Z>%,zt, co±ie (i) 7i/S (3) 

p : o. o o 5 - o. l %, 

s :o. oooi-o. 05% 

Sr, $f>U-i-*ri-^»it «r!|ft4:tl.lS*58Ml 0 

[It** 12] «*%T% 
N i : 0 . 01-2%, 
Mo : 0 . 0 1-3%, 

c u : o . 01-2%. 
w : o. o i - 2%, 
Co : o. 01-2% 

oi*iJt(4 2*jGJLt*\ $ hiz^m-tzztzftmt 
1 3 ] «a%-c, 

T i : 0. 0 0 5- 1 %, 
Z r : 0. 0 0 5- 1 %, 
Nb : 0. 0 0 5- 1 %, 

v : o. 005-1% 
oi«4fcli2«J£H±*, S&K**-*"* 

[»*«14] Rft%T% 
A 1 : 0. 0 0 1- 0. 5%, 
Mg : 0. 0 0 1- 0. 5%, 
C a : 0. 0 0 1-0. 5 %, 
REM : 0. 0 0 1-0. 5% 

«>i«sfct±2«jsut*, zhiztt-r&zti&WLt 

-r^.»*3i8 75Ml 3 <0{BT*ljJ> 1 «l-fB«<0^ttl-ffi 
ft 

[»**15] R*%-C, 
B : 0. 0 0 0 5-0. 0 1 % 
£, $<bl-^i-*-tSr#mtt--6IS*«87!»Ml 4 

[tt&R 1 6 ] Mai^Itft 5 0 %j3Lt*»7 * 

-2 0 0 / um<0|£HU*)^.wi: : Sr#gtt-r-I.SI*«8 75 

s 1 5 ©v»r*i* i a»=B«o*»ttu«*ifc*»Aii 
[■t&g 1 7 ] 5 o * 

o o ft mOilHtc^f), ^1:717^ h*i?>&@#* 
*.ri:«r#«i:-r*»#B8 75Ml 5«>v»1**i* 1 At: 
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[»*S18] wffB7^7-< h 7 X"<* hJt 
(ft^:£fl*£fiS/ff**l<Ofi*S) **(>. 5-10. 
0-C*4-fc*»«i:i-4»*3ll 6XI±1 7 UffilfcO 

c : o. o o i - o. 3 %, 

N : 0. 0 0 1 - 0. 2 %, 
70 S i : 0. 0 1 - 2%, 
Mn : 0. 0 1-5%, 
C r : 5 - 3 0 % 

*<om&amt lt, 

( 1 ) mfc 1/2 «I¥T*co1S®<7) 1 1 1 o i < 1 i o > 

- II 111 < 1 1 0>co^f3:^cOX^9>^A?iJtJt 
0¥*S|#2. OJiLh, m>R 1 / 2 «)¥T-<7)«fficO 11 1 

oi < i i 0><75Xii7>yA5iKJtA s 3. oi:Lt<DfBr 

20 ( 2 ) M« 1 / 2 «l¥T^«ilncO 1 1 1 1 1 < 1 1 0 > 

<7)X«|7 >^A?fi*lt, SM£i/2«J?r«o«ffio li 

101 <110>- 13321 < 1 1 0 XOTJfcSOX 
«fl5>rA5ftl£Jt<03F*fc>, Mm 1 / 2 «Hro«lBO 
li io| < i i o >coxm.9 >V^Btit<on *><r>m 

( 3 ) M« l / 2 «*-eco«®co I 1 0 0 I < 1 1 0 > 

- 12 2 31 < 1 1 oxn^&mnxm? yr^mst 

mm 1/2 «ff-e<7)«®<o 1 1 o o l < l l o 

30 3. oaTt*s:t, 

( 4 ) mm. 1 / 2 «W T-<7)«®CD I 1 1 1 1 < 1 1 0 > 

- 1 1 1 1 1 < 1 1 2 15 5 4 1 < 2 2 5 ><07t" 
ffi»OX*9>rA3HJSJt03p*&*»2. 0Jil±, 9I«1 
/ 2 «HT-01SM<7) |1 1 1| < 1 1 0><?)Xi7>^ 
A3ftKik*»3 . 0 J0L±t?*4 i t Offlft*— # t fcJiW 
TJ-eab&.r £, 0±fE (1) 75^ (4) ©HOWti* 
1 X!4 2 *1 JJJL±4r«fe-r«k®ll«* fcttJfr®«l«** 
«fcLTS»4jB«&tjnlBtU 6 0 0-1 0 0 0WI 
Still t *4«Rfc*4JftEM£K*ftfclMMdil 

40 ^OgJjtTJffio 

[0 0 0 1] 

*HW4, WxJfilMuojg. 
MO, * Kfflv>ibft&fc&j£§W#-C% #1-^ 

Kn7*-A*o*»tti::«ftfc?l5»^tfJ3J:tr* 

10 0 0 2] 

50 4it-C«W*jW?-r*ik*«^r«Bt«r4o Jgfi 
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5 

f*v\ «n^ftO*^*}&«:7 7 > v «3rOBU*ft irtffl 
¥ 1 0 - 1 7 5 0 2 6^##hb) ft tO*f L^dEJgJp 

fi** f *t*:§*t4ftiro*#ft^ 'J y YtmftZtiZo 
[0 0 0 3] COi^^^^ Kn7*-ASfO^ , J-y 

m&±£ (1 9 9 9, 4 4 71) U** £ 0 U'W Kn 
[0 0 0 4] 

[0 0 0 5] 

mm^m^^L, zttim^-r^^tx^^ Kn7* 

[0 0 0 6] BiJ*>. **W05?lSfc1-ai:^tt. 

( 1 ) Sfi%T\ CIO. 001-0. 3 %, N : 0 . 
0 0 1-0. 2 %, S i : 0 . 0 1 - 2 %, M n I 0 . 
0 1-5%, C r : 5 - 3 0 % U J: 

1 1 i o I < l l o >- 1 1 l 1 1 < i i o >o^rfi^ 
*g/f-eo«®o u lot < i i o ><7)x^^>^A5t 

( 2 ) Rfi%T% P I 0 . 0 0 5-0. l %, s : 0 . 
oooi-o. 0 5%t, Zbiz&mirZztZlfcWLt 

-r&mz (i) uisf6oft®ttn«ttfc»»^i«o 

( 3 ) Rg%T% N i : 0 . 01-2%, Mo ! 0. 0 

1-3%. Cu:o. 01-2%, w: o. 01-2 

%, CoIO. 0 1 -2%0 ltifcli2lH±t, £ 
feU**i--6^fc«r#«ki-*«rE (1) XI* (2) £ 

[0 0 0 7] ( 4 ) Sfi%T% T i : 0 . 0 0 5-1 
%, Z r : 0 . 0 0 5- 1 %. N b : 0 . 005-1 
%, V I 0 . 0 0 5 - 1 %<D 1 mi 2 1U±J, S 

e>u**-f*cfct#«ti-*t»E (1) 75S (3) o 
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( 5 ) K*%T% A1I0. 001-0. 5%, Mg! 
0. 001-0. 5%, CalO. 001-0. 5%, 
rem: 0. 0 0 1-0. 5%0 ltti^(i2ttU_L 

£, stu^#i-**t#»t"r4«rfa (1) 75s 

(6) «fi%"C\ BIO. 0005-0. 0 1 *. 

iz^^&ztztwwLt-fzmz a) 75£ (5) ora 

70 ( 7 ) #i«Olf$t 5 0 % fil 7 i ^ h ^ h 
j&lK 7 i7-f bfi^StS^O. l^m- 2 0 0 ^ 
mOglCii), «*gl/2«»T*0«ffi<9 ll 1 0t 

<iio>- 1 1 1 1 1 <i io ><7)jeap^xS7 y 

^A?^jSito^^2. ofiLJi, I«i/2«f-eo« 

BO 11 1 01 < 1 1 0>OX^>^A5£SJtrt ? 3. 
o tt±o«*i*>-* i (i W*-e* 4 c fc * k ■* & 
«rB (1) »S (6) 0WtL*^-|B*0jK3Btt^«tLfe 

[0 0 0 8] (8) KS%T\ CIO. 0 0 1- 0. 3 
20 %. N I 0 . 0 0 1 - 0 . 2 %. S i I 0 . 0 1 - 2 
%, M n I 0 . 0 1-5%. C r I 5 - 3 0 
U »«S3^«fiJ:t^TTafl9^«»*&ftf). iBir<0# 
tttlT, (1) fS^lnlOnt^O. 12W±T*S 
(2) fR^OnWO. 12H±t?**: 

mmiz&titzTKmftmVo 

( 9 ) K*%T% CIO. 001-0. 3 %. N I 0 . 
001-0. 2%, Si 10. 0 1-2%, Mn I 0. 

0 1 - 5 %. C r I 5 - 3 0 %£#* U JSfflWftiS «t 

(8) U«B«OJajgtttc«tL^*»A«l«o 
[0009] do) Si%-e, CIO. 001-0. 

3 %, N I 0 . 0 0 1-0. 2 %, S i I 0 . 01-2 
%, M n I 0 . 0 1 - 5 %. C r I 5 - 3 0 % 
U »«^ft*J:t^Tff»tt^#fc**»feft»), iSltfO^ 
plfti: LT, (1) ««l/2«J¥-eo«®co ll l 

it < 1 1 o>ox^^>^A?^sit, niRi/zm 

X<7)ffim<?> 11 101 <110>- 13321 <110 
40 >0*ffij»OX*9>yA3fiKJt02F*&, *«l/2« 
ft^fil^) 111 01 < 1 1 0 >OX^7 

jto9*>owtt^ix«i2«aa±**3. o&-t-e** 

(2) ii« 1 / 2 «J?T'0«M(7) 1 1 0 0 I < 1 1 
0>- |2 2 3f < 1 l o ><n^m$<r)XU7 
Sito¥^?> fH«l/2«W"CO«iifo ll 0 01 <l 

1 o >ox«7 > f AasJtoHofirji^-^xiiM 

***3. 0ttTT**£fc. (3) I«1/2«WW« 

®o 1 1 i 1 1 < 1 1 o >- 1 1 i i i < i i 2 >ai>* 

15 5 41 < 2 2 5 >0^e^<7)X^^>rA5SKltO 
50 2 . 0 tJL±, ii* 1 / 2 <n I 1 1 
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II <1 1 0><7)Xffl.7>y^&m}t-t> s 3. OVk±.tz$> 
M (3) <r> n *> ofBTti^ llli2il l:l± * £ 1" - t * 

[ o o i o 1 (id HS%-T\ p : o . 005-0. 
1%, s:o. oooi-o. 05%i, £ «b t-#:#-f 
^.ct^#8tt-t ^tifie (8) ism. do) <7>{pj^tc 

(12) K*%-c% Ni : 0. 01-2%, Mo : 0. 
oi-3%, Cu: o. oi~2%. w: o. 01-2 

%. Co:0. 0 1 -~2%<Dim.itzli2m&±$:. £ 

hiz^-tzztttmrnt-thmz u) nm a d 

(13) K»°/oT% T i : 0 . 0 0 5- 1 %. Z r : 

o. 005-1%. Nb:o. oo5~i%, v : o . 
0 0 5 - 1 %<r> 1 &i.tz\$2W>X±.*, Zbiz&G-fz 
ZtZ$f®.t-fZ>Mm (8) (12) cofBT^UfE 

(14) st%t% A 1 : 0 . 001-0. 5 %. M 
g:o. 001-0. 5%, Ca:0. OOl-O. 5 

%. rem: o. ooi-o. 5%oitti7t(i2ttW. 
5e>u-s-*-r**«r!|f»t-r*iiirsB (8) 75^ 

(13) OWftjH::E*ottJ&ttK«*ifcS5lHfc»l* 0 

(15) «»%T\ BIO. 0005-0. 0 1 $ 
<bt^*t4 3i:*!|#»i:-r4lttlB (8) 7iM (14) 

[0011] (16) ^«&^coB«$T 5 0 %1J,±# 

7x7-fhi^^i), 7x7^ heosass^o. i 

^m-2 0 0 //mO|6BK*£d t£#8fci:1-&iffife 
(8)M(15) OW*Lj&»^|E|RO«:»ttU«*i.3tK 

(17) &«iijfft<D®flHp-e 5 0 %>X±J) s y xv^H> 
^>fig; "9 , bJK<OSS*iS* s l /um-2 0 0//m 

T. *oa«S«lia«F*Ma&0± 4 0 %jeiP3U** i t 
*1*«tt4«rE (8) 7bm (15) OtttL4»ce*«> 

(18) *E7*?-f h«tf>sp*&T*"«* hit (S^* 
faftft$/**#fl]*ift$) ^o. 5-io. ot-ii, 
c t we (i6) xi± (i7) kibuiojk 
Wtmzteiitzum&mmo 

[0012] ( i 9 ) lisrfe ( i ) - ( i 8 ) (omtifriz 
tm^mtmz&Ktz&Kimm<r>mTkizmtzV) „ «* 
%-t\ c:o. ooi-o. 3%>n:o. ooi- 

0. 2%, S i : 0. 01-2%. Mn: 0. 01-5 
%, Cr : 5-3 0%**#U »**HfeiJJ:O^FBr» 

tt**t**<b**K ^co^a^tLT, (D mm. I 

/2UW-X~<r>Wm<r> ll'l 0l < 1 1 0>- 11 l li 
< 1 1 0>co*-fiLPcoX^t9>rA^JSJtcO^JSj^2. 

o ju_t. mm.i/2 mmx-<omm<r> 1 1 1 o i <no 
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pf}y-c£>&.i (2) iH«i/2 4fflS-C0?}£ffio |i l 

n < 1 1 o xoxi&yyy^mit. mm.i/2m.m 

X-<r>mm<D 11101 < 1 1 0 >~ 13321 <110 

>«>2rttPox*? > yi*mti£<r>¥-i$, «MRi/2« 

W.X~<F>Wm<F> II 101 < 1 1 0 ><0Xj^9>rA5SiR 
£t<0 9 *> cofBTfL^ 1 Xli 2 JS1 W_ta s 3 . 0 J£JL±t?* & 
:t. (3) Si« 1 / 2 «JPT-C0«M<7) 1 1 0 0 I < 1 1 
0>- 12 2 31 <1 10>«MS(7)Xt7>ni 
70 JKJtO^, MM 1 / 2 «IPT-<7)OT<7) I 1 0 0 I < 1 

I 0><r>Xffi.9 > y^&BcitOo *.<0<prtt^-^FX«±M 
*d $ 3. 0JttT-c*4ifc, (4) ai«i/2«J¥-eo« 
Bco 1 1 1 1 I < 1 1 0 >- 1 1 1 1 1 < 1 1 2 >75.D f 

15 5 41 < 2 2 5 >cO^{ipcoX||7 >^*A§iSJtcO 

2 . o &_t, mm. 1/2 SfCO«I«> 1 1 1 

II < 1 1 0 >C0X«7 >^*A^KJt* s 3 . CfcLhT-* 

rofifji^- ^ i fz liffijjXJbZ, z t , o ±E(i ) 

mMifzimmmffi-zmLt Lxmrn^mmamv. 
20 6 o o- 1 o o cc-cttsmiiiifc-ri t zmmt-tz> 

[0 0 13] 

*» *i% fltrws (i) n«W(:ov>TR9!t4. iroi 
c : cttatft-t#Kffa&-eo. o o l %Kl%£Lh«>& 

<44t»f:, ±R4rO. 3fi%tLf; 0 

30 [0014] n:ni4, c tmmzfam.±.%.\ l zm%x- 
o.ooi %m.m%vx±.<r>mat-r zhk ^m^mta-r 
-& tm&mkiww-r2>±iziti-i l < * < , 

-fb, A9gl90«|*i &£fctf>t:, JiRSrO. 

[0015] si : s i «>Stfi:7c*T*»K K«5c*-e 

Sn(23§1£Ofl5:T£JS < fci6_LI&£ 2 R»% t Lfc 0 
[ 0 0 1 6 ] M n : M n t?Sft±#(I^S(j-e 0 . 0 1 % 

40 <tztb±M^5 9.m.%tLtz e 

[ooi7] c r : c rimm±.&tti>izitftiz*tt 

1-4^\ ««i8tol±Kte<OffiT*8<fci{>-LIRfc3 0» 
[0018] i / 2 «J?-eo«®co 1 1 1 0 I < 1 

1 0>- II 1 II <1 1 0 >W)jtiL&t3 tlf ll 1 

01 < i i oxoxfa? >yAmmit: Knv*- 
50 #tfc*>SftSJt*r#*>fci:£«>, |110|<110>- 
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till! <110>OMSWW2. Oll±t 

Ltzo z<n^&m^ifoz>±%ijm*. u i 01 < 

110X |66l!<110>, 14 4 11 < 1 1 0 
>, |331|<110>, |221l<110>, 

13 3 21 < 1 1 0 X 14 4 31 <1 10X 155 
4|<110>£J:tMlll|<110 >~Ci>Z>o 

u i ot m&mx*)'** hmsu* *)tttnLtz3%jt 

I 1 1 0 I , 1 1 0 0 1 . 1211!, 13 

ft* l 3 %jtm&mmfr h^mtx^o «i 

O^ffi^ ?> ^fio X«H 7 > ^ 54 SJt * h \z 
Ii, 3#C7C*^&i»<7>0 2 =4 5JSBfMK43tt& (11 

0) [1-10], (661) [1-10], (44 
1 ) [1-10], (331) [1-10], (22 

1) [1-10], (3 3 2) [1-10], (44 
3) [1-10], (554) [1 — 1 0] (1 
11) [1-10] 03a*-Cft*S*fc*i&o 
[0020] |110|<110>-|111|<11 

^v^^tcti |110!<110>, 1 4 4 l f < l l 
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